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SAFFTY WORK CF THE BUREAU OF MINES 
AND SOME OF ITS RESULTSL 


By D. Harringtone/ 
INTRODUCTION 


Refore the present century there existed a fairl: persistent demand for 
the establishment of a Federal Department of Mines, tut relatively little was 
done about it until a considerable number of very serious coal-mine disasters 
in 1906, 1907, 1908, end 1909 created what mizht clmost be termed a national 
scandal and virtually forced the Federal Government to take action to try to 
solve the problem of the cause and prevention of such disastrous occurrences. 
Instead of a Department of Mines, the mining people had to accept a bureau, 
which was created on July 1, 1910; and while the Bureau of Mines was given 
numerous functions, unquestionably the promotion of safety in the mineral 
industries was and continues to be one of its main "jobs." 


The Bureau's organic act was approved in 1910 and amended in 1913. 
Foth the original and amended acts indicated that promoting the health and 
safety of the mine workers constituted the chief function of the Bureau, and 
that this was the construction placed on its activities by those put in 
charge in 1910 is shown very definitely by the fact that as soon as the 
Bureau came into existence on July 1, 1910, both health and safety activities 
were started in its Mine Accidents Division. Before the end of the first 
fiscal year (June 30, 1911) 6 mine safety stations had been established in 
various parts of the United States, and 6 mine safety cars had been put into 
the field; by October 1910 first-aid-training work was. being done in mining 
regions. The Bureau was able to function so promptly in its safety work 
largely because sections of the Geological Survey, which had been doing some 
coal-mine safety work since 1907 or 1908, were transferred into the Bureau 
ynen it began to operate in July 1910. On October 30, 1911, a National First- 
Aid Meet was held at Pittsburgh, Pa., at which first aid and mine rescue were 
demonstrated. During the fiscal year 1910~—ll, the first year of the Bureau's 
existence, 509 persons were given certificates indicating completion of the 
Bureau's training course in first aid. 


l] The Bureau of Mines will welcome reprinting of this paper, provided the 
following footnote acknowledgment is used: "Reprinted from Bureau of 
Mines Information Circular 7070." 

Presented before the American Institute of Mining and Metallurgical 
Engineers, New York City, Feb. 13-16, 1939. 
?/ Chief, Health and Safety Brench, Federal Bureau of Mines, Washington, D. C. 
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Within a few months of the creation of the Bureau, en arrangement ras 
made with the United States Public Health Service by which doctors of tha‘ 
organization could cooperate with engineers of tne Bureau in investigations 
to improve the health of persons engaged in the mining and allied industric:, 
A similar arrangement is in effect at the present tine. 


FUNCTIONS AND SCOPE OF THe SAFETY WORK OF THe BUREAU OF MINES 


The Bureau pursues two general lines of investigation — field and | 
laboratory studies designed to bring ebout safer and more healthful condi- 
tions among workers in the mining and allied industries and the study of ze 
and improved methods for mining, treatment, and utilization of the numerous 
mineral materials essential to present-day human welfare. ‘The mining, 
quarrying, metallurgical, and petroleum industries of this country give to: 
or less direct employment to well over 2,000,000 persons; if their denencezts 
are included, the welfare of probably 10,000,000 persons is fairly definite, 
affected by the Bureau's work of various kinds. 


The Bureau has no legal authority to enter mines or other establishze:’: 
or to enforce its recommendations as to health, safety, or efficiency, ‘he 
regulation of mining and other mineral industries being vested in the kg 
States. The Bureau therefore relies vpon the cooperation of the mining 
industry and of the various State mining and other departments (chiefly 
through educational work, such as the issuance of published papers and 
pamphlets, the giving of first aid and other safety training courses, etc.) 
to make its findings and recommendations effective in trying to improve 
conditions not only as to health and safety but also as to efficiency ai 
conservation. 


Those who have been enzeged for any considerable period in the field 
activities of the Bureau of Mines in health and safety have long believe 
that nearly all matters pertaining to health, safety, and efficiency in = 
mineral industries are so interrelated that any attempt to engage in any 0 
without paying due attention to the others is almost certain to be ineffec' 
if not absolutely disastrous. Hence, Bureau of Mines employees in the rex” 
and Safety Branch are prone to associate all three of these phases of minise 
whenever any one of them is brought up for discussion or action; and most ? 
the hundreds of pamphlets issued by the health and safety workers of the 
Bureau of Mines since its inception in 1910 have recognized this inter- 
dependence in some manner. 


With no authority to enter mines or other plants to obtain informatix: 
or to enforce its sugsestions or recommendations, the main function of te 
branch is educational, and in this the utmost effort is expended to obdte-: 
end maintain close cooperation with workers, employers, State inspection =- 
enforcement organizations, and numerous other agencies engaged in promi:4 
health and safety. 


ORGANIZATION AND METHODS 


The Health and Safety Branch at present consists of two divisions - 
Safety Division, with 82 employees, and the Health Division, with 17 veri’ 
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a total of 99 for tne branch out of a total of abcut 725 for the Bureau as 
"a whole. 


The staff of the Safety Division includes 29 safety instructors engaced 
-chiefly in giving first-aid and mine rescue training to tne nearly 2,090,000 
persons employed in the mininz end allied industries in the 48 States, more 
than 600 , 000 of whom are in coal mininz alone; 2% engineers who do some first- 
‘aid and mine rescue training but who siould be engazed in strictly enzineering 
work (making safety exaninations and rerorts on mines and mining plants, 
_giving accident—prevention courses to mine workers and officials engaged in 
‘mining, and numerous other similar tjpes of work); 18 clerks; and 7 others 
(cooks on mine rescue cars, laborers, etc.). The Safety Division work is 
directed from 14 safety stations (San Frencisco, Calif.; Seattle, Wash.; 
Phoenix, Ariz.; Salt Lae City, Utah; Denver, Colo.; McAlester, Okla.3 _ 
‘Duluth, Minn.; Vincenres, Ind.; Birmingham, Ala.; Jellico, Tenn.; Norton, 
‘Va.; Pittsburgh, Pa.; Wilkes-Barre, Fae; and Juneau, Alaska), all of then 
teing provided with suitable comnlement of mine rescue equinvment, etc. In 
ddition, three field offices were established relatively recently to handle 
petroleum. safety work (Dallas, Tex.; Eartlesville, Okla.: and Houston, Tex.). 


‘The 82 employees had the following funds alloted to then in the fiscal 
year 1939: Salaries, $213,560; travel, $45,120; supplies, $18,500; contracts, 
$14,464; miscellaneous, $4,120; total $295,764. This sum is available in 
the present fiscal vear (1933-39) for the Bureau of Mines field safety work 
for the approximately 2,900,090 versons engazed in the mineral industries 
(bituminous coal, anthracite, metal mining, nonmetallic mineral mining, 
quarries, cement plants, petroleum plants of all kinds, metallurgical plants, 
etc.) in the 4S Stetes; the State of Pennsylvania allots more than $250,000 
for its inspection force for approximately 200,000 persons employed in coal 
mining alone in that one State. The total working allotment for the Bureau 
of Mines is about $2,300,090. 


The Health Division personnel of 17 persons (2 in Washington and 15 in 
?ittsburgh, Pa.) devotes its time chiefly to laboratory investizetions into 
1armful gases and dusts end testing dust respirators, gas masks, etc., as 
well as to the disseminetion of information of various kinds looking to the 
sxrevention of ill heelth and accidents in the mineral industries. Workers 
of the Health Division elso do considerable investigative work in mines and 
cunmnels every year. The funds available to the Health Division in the 
‘iscal year 1939 total $43,859, of which $77,380 goes to salaries, $2,000 to 
ravel, $2,489 to supplies, and $2,000 to fixed charges and miscellaneous 
ictivities. 


The total amount availeble for the operation of the Health and Safety 
ranch of the Bureau of Mines for the fiscel year 1939 is $339,533. 


The funds for the Health and Safety Branch are obtained from Congress 
rom the allotment desisnated "Operating Mine Rescue Cars and Stations and 
nvestigation of Mine Accidents"; the total for this allotment for the 
iscal year 1939 is $635,000, of which approximately $340,000 constitutes 
ne working funds of the Health andi Safety Branch and the remainder is 
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devoted chiefly to research and laboratory work of a health and sefety 
nature, in the testing of explosives, electrical equipment, etc., in tie 
Technolosic Branch of the Bureau, and for administrative purposes. 


EDUCATIONAL WORK 


In its various educational activities the engineers and safety in- 
structors of the Safety Division annually come into fairly close personal 
contact with approximately 300,000 persons in the mineral industries; in te 
past fiscal year it is estimated that the approximately 60 engineers end 
safety instructors had fairly close contact with at least 500,000 persons :: 
these industries. 


The first-aid training work constitutes the most intimate and in soze 
ways. the most effective method of putting before the mining industry (toi 
employer and employee) up-to-date health and sefety data; in other words, 
the first-aid training course as now given is excellent accident-preventic 
"propaganda", and probably its most valuable feature is that it reaches 
workers in large numbers, over 100,000 now taking the course annually. x: 
than 1,000,000 mining people have texen this course; it is estimated th: 
through it at least 200 lives are saved annually, and probably at least 
10,000 nonfatal accidents are prevented from occurring in the mining ant 
allied industries because of the "safety consciousness" given to those mt 
take the course of instruction as taught by present-day Bureau of kines | 
methods and instructors. During the past fiscal year the first-aid traic.": 
was given in 790 mining communities in 38 States, 102,698 persons receivi:: 
certificates for having completed the course. 


Naturally, the Bureau of Mines, immediately unon coming into existerc 
with a mandate from Congress to try to stop mine disasters, addressed she 
intensively to the matter aiding in preventing loss of life in mine disas* 
and it was found advisable in this as well as in all other phases of safe 
work to attack the problem from several points of view, as safety work cue 
not thrive at all well when all the "eggs are in one basket." An experi. 
coal mine was estaolished near Pittsburgh, Pa., and in a short time valuss-f i 
information was obtained as to how coalemine explosions and fires were Ce 
and many data were obtained as to feasible methods of preventing them 0? ci 
limiting their extent and destructiveness if they should start. Hany other 
laboratory studies were made, and some continue to be made with regard % 
mine-disaster limitation or prevention; such as investigations about explo- 
sives, electrical and other equipment, miners! lamps, respiratory equife- 
and ventilation; field studies including all of the above as well as ot#e 
matters pertaining to explosions and other mine disasters and their pe 
tion were and still are carried on in essentially every mining section 0 
the United States. 


That the result has been satisfactory is shown by the fact that, Chie 
through use of the data obtained largely by the Bureau of Mines and coivt* 
to the mining industry by demonstrations, talks, meetings, published pa 
and pamphlets, and otherwise, the coal-mining industry hes reduced the 
occurrence of widespread explosion disasters almost to the vanishing poi! 
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though the record of the nast e years nas not been as good as it should have 
peen. The following statistics indicate the decline in occurrence of najor 
coal-mine disasters, those in which five or more lives are lost. From 1906 
to 1910, inclusive (or just before the Bureau of Mines got into ection), 34 
rajor disasters occurred in the coal mines of the United States, with 2,386 
fatalities, an averaze of 17 major disasters and 477 fatalities per year. 
From 1933 to 1937, inclusive, there were 13 major coal mine disasters with 
202 fatalities, an averaze of 3.6 major disasters and 40 fatalities per year, 
which represent a reduction of more than 7&3 percent in the number of 
disasters and about 9e percent in fatalities brought about by then. 


Similarly, fires and other major disasters in metal mines have been re- 
diced to almost nothing by the metal-mining industry, largely as a result of 
applying the information obtained from studies made and data issued by the 
Bureau of Mines in its investigations on mine fires, ventilation, etc., in 
connection with the numerous very serious metal-mine fires that occurred 
prior to 1925, From what has been accomplished in reducing the number of 
widespread or mejor disasters in mines, it is apparent that the Bureau of 
wines, in cooneration with the mineral industries, has successfully solved 
the main problem presented to it in 1910, namely, the reduction of mine 
disasters by ascertaining the causes and how to remedy or prevent them. 


The main objective in mine safety work is the prevention of accidents 
to those who work in and around mines; hence, the workers themselves manifestly 
must. be "reached" with accident-prevention information and, therefore, must 
be educated in safety, as very few people now believe that safety, whether in 
mining or elsewhere, can be achieved by "strong-arm" methods, such as the 
piling up of laws and regulations, though a reasonavle number of sensible 
laws and regulations can aid. Education and supervision (the latter largely 
educational) are the foundation for the achievement of safety in mining, and 
the Bureau is now using and for some years has used numerous educational 
=eans to teach safety - the first-aid and mine rescue training courses being 
but one of then. | 


The Bureau's first-aid and mine rescue training has been given to more 
than 13,000 persons in the cement industry, more than 635,000 in coal mining, 
[30,000 in metel mining, 30,000 in metallurgical plants, about 15,000 in 
ionmetallic mining, 87,000 in the petroleum industry, about 6,000 in tunnel 
wrk, and about 29,000 in miscellaneous activities related in some way to 
tines or the mineral industries. This trainirg has also been given to about 
',900 persons not connected with the minerel industries. 


To encourage persons proficient in first~eaid work or in the teaching of 
t, the Bureau has issued nearly 9,500 first-aid instructors! certificates, 
nich are much in demand as the holders very often are given a preferential 
ight to obtain or retain employment. These certificates have been issued 
o residents of 44 States. , 


Up to June 1, 1938, 1,910 mines and plants in the mining and allied in- 


ustries had been given 100—percent training certificates indicating that 
very person in the mine or plant had taken the full Bureau of Mines first-aid 
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training course. Sone mining compsnies have had these certificates anmell, 
for 10 or more consecutive years =~ 256 100-percent certificates were iss; 
to mines or plants in the fiscal year 1938, the total trained being nearly 
46,009. This 100-percent first-aid training has been given in 1 States t 
a total of nearly 399,000 persons. 


To those interested in knowing correct and advisable procedure in case 
of a mine disaster, the Bureau has given a course of training in advanced 
mine rescue and recovery work, and to July 1, 1938, the full course had tee 
given to nearly 3,200 persons in 25 States. 


Every year the Bureau's field safety workers assist or in some manner 
participate in 50 or more first-aid and mine-rescue contests or meets; these 
meets are now staged by organizations connected with the mineral industries 
to stimulate safety in zenerel es well as first-aid and mine rescue work ir 
particular. In the fiscal year ended June 30, 1938, the Safety Division 
workers of the Bureau of Mines aided in 74 of these meets staged in 21 States 
and the Province of Britisn Columbia, Canada; about 7,400 persons particirete: 
as contestants and about 113,000 persons were present as spectators. 


To "put over" to mining people, particularly such supervising officials 
as superintendents, foremen, fire bosses, face bosses, etc., the safety 
lessons learned and data assembled by the Bureeu of Mines, an accident- 
prevention course has been devised, and since its inauguration nearly 7,/% 
mining men, chiefly officials, have completed the course, which requires 
several weeks of instruction: about 4,700 persons have taken part of the 
course but failed to take all of it. This accident-prevention course has 
been given in 16 States. 


Every year the Safety Division of the Bureau stages safety exhibits 
demonstrations at conventions, State or county fairs, and similar assemblat: 
in the fiscal year ended June 30, 1938, 50 of these exhibits or demonstre- 
tions were made in 13 States, and it is estimated that at least 235,000 
spectators viewed then. 


To assist in keeping safety propaganda not only’ before the workers 24 
the officials at mines or plants but also to enlist the interest of their 
families, the Bureau has for nearly 15 years established what might be — 
termed safety clubs in the form of chapters of the Holmes Safety Associeuc:. 
In all, 472 of these Holmes Safety Cnapters have been established in 28 
States and 10 new ones were orgenized in the past fiscal year. 


To bring sefety lessons to the workers in most impressive form requires 
a method that enlists not only their instincts of self preservation bui ae 
amuses or at least interests them in some manner. The best method of appr 
undoubtedly is through motion pictures, more particularly sound pictures: -* 
Bureau has relatively little money available for the purpose, so three Nbore- 
made" sound films depicting phases of coal-mine safety have been made Toe 
are so popular that the Bureau has neither enough films nor projectors 
even approach satisfying the demands for then. 
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Wetedasues at safety meetings, chiefly at mines or in mining communities, 
is one of the important functions of the Bureau's safety employees, and 
usually they participrte actively by reading papers, making safety talks, 
etc. In the fiscal year ended June 30, 193%, the Safety Division erotavees 
attended 612 safety gatherings of various kinds, at which there was an 
estimated attendance of 99,000 persons. These meetings are held in addition 
to instructional classes of various types. In the past 6 years the field 
workers of the Safety Division have attended about 4,190 safety meetings in 
43 States and the Province of British Columbia. 


Since the Bureau was created, one of the important activities of the 
field safety personnel has vceen attendance at mine accidents and disasters; 
the engineers prepare reports on them after investigating to ascertain the 
causes and possible methods of prevention. In the vast fiscal year 29 mine 
explosions and 26 mine fires in 24 States vere investigated by members of the 
Safety Division and 55 miscellaneous accidents in 20 States were reported. 
Lvery year a report is vublished conteining essential data on explosions, 
fires, and other accidents about which information has been obtained, com- 
piled by Bureau personnel, and giving the causes as well as the probable 
feasible methods of preventing or at least reducing the seriousness of these 
mishaps of various kinds. 


Annually the field workers make scores of underground inspections investi- 
gating health or safety conditions and later submit written reports, giving 
the ascertained data with recommendations as to improvement. In the past 
fiscal year, 213 such revorts were made in 31 States. These resorts include 
a multiplicity of detsils on underground health and safet? conditions and 
practices in essentially all kinds or types of mining operations in the 
United States. In the investigetions or visits preliminary to wie meking of 
these reports, the field men not only observe end leern many detsils on 
health and safety in mining, but also transmit to the mining peovle much 
health and safety information obtained elsewhere incident to making investiga— 
tions. 


Another essential service that the field workers of the Safety Division 
give to the industry is the inspection of privately owned nine rescue 
Stations and their equipment; they make oral recommendations during the in- 
spection and usually supplement these with written reports that zenerally 
(though not invariably) find the respiratory equipment in unsafe condition, 
often because it has not been used or inspected much during the past several 
years due to the commerative lack of fires end explosions. Twenty-nine such 
investigations and reports were made in 8 States during the past fiscal year. 


In trying to give the mining industry es much as nossible of the safety 
and health information obtained by the Safety Division, 62 manuscripts of 
various kinds were prepared for publication by 20 members of the division; 41 
were issued by the Bureau, and about 35 (some of which were pending from the 
previous fiscal year) were published in technical journels or in the pro- 
ceedings of various technical organizations. Some of these publications, 
issued through Government sources, had a circulation exceeding 5,000 copies, 
wnile others, issued in the technical press, had much wider circulation. 
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These papers covered a wide variety of subjects on health and safety in the 
mineral industries, including explosions, fires, fells of men end material, 
haulaze, explosives, dusts, gases, petroleum, first aid, mine rescue, 
bonuses, lighting, coal mining, and metal mining. 


One of the important auxiliary activities of the Safety Division of t: 
Bureau of Mines is the Joseph A. Holmes Safety Association, an organization 
that gives awards for heroic action to persons in the mining and allied 
industries and also awards for exceptionally good safety records to persons 
or organizations in the mineral industries. The making of the awards for 
exceptional safety records with subsequent publication of the reasons for 
making the awards has stinulated safety in mining remarkably through effort: 
made to obtain awards by individuals or agencies that haven't had then, or 
to obtain additional awards by those who have previously received an avari. 
iore than 100 of these awards have been made annually for the past several 
years. The Joseph A. Holmes Safety Association is a different organizatic: 
from the Holmes Safety Association; the former mates awards as ebove descr-t:, 
the latter is the organization that establishes safety clubs at mining 
communities. 


Members of the Safety Division contribute much time and effort in — 
committee and other types of work with organizations devoted in whole ori 
part to health and safety in mining, such as the National Safety Council, 
the American Mining Congress,- the Mine Inspectors Institute of America, thé 
Coal Mining Institute of America, the National Fire Protection Associatic:, 
the American Standards Association, the American Institute of Mining and 
fetallurgical Engineers, and others. Assistance is given to State and 
Federal agencies in the preparation of safety laws, codes, regulations, 
inspections, etc. From its main offices in Washington and Pittsburzh, as 
well as from the various field stations, thousands of inquiries on health 
and safety in the mineral industries are ansvered, some of them requiring 
days or even weeks of research to obtain the desired date. In fact, the 
Bureau acts as a sort of clearing house for the assembling and disseminati:: © 
information on health and safety in mining. 


RESULTS OF TEEN BUREAU'S SAFETY ACTIVITIES IN COAL MINING 


What is the net result of the efforts of the Federal Bureau of ines a 
edvance the cause of health and safety in the mineral industries? This°¢ ca 
be answered readily; but if it is conceded, as it should be, that the Burez: $ 
work has been responsible for some of the safer mining practices adovted 
since the Bureau was created in 1910, it must be admitted that it has used 
its influence to improve the condition of those engaged in work in the 
Mineral industries. As has been indicated, the occurrence of major disaste* 
in coal mines of the United States has been reduced nearly 80 percent, es 
fatalities from major disasters have been reduced more than 90 percent siz‘? 
the Bureau came into existence. It is believed that the use of rock-dustl’s 
methods, brought about largely through the efforts of the Bureau, has pre- 
vented the loss of at least 200 lives annvally during the past 10 or le 
years by preventing widespread explosions. 
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From 1906 to 1910, inclusive (or just previove to the creation of the 
Bureau of Mines), 13,233 persons were killed in the coal mines of the Ugited 
States, an average of 2 ,058 per year, and the fatality rate for this 5-year 
period was 5.89 persons killed per million tons of coal produced. From 1932 
to 1936, inclusive, (the last 5-year period for which complete statistics are 
svei lable) there were 6,077 fatalities in our coal mines, the rate being 
2.93. This is a reduction of about 55 vercent in the number of fatalities 
and of almost exactly 50 percent in the fatality rate as commared with the 
h-year period 1906-1910. The number killed in our coal mines in 1932 was 
1,207, and the fatality rete ver million tons of coal produced wes 3.363 4 
1933, 1,064 were killed, a rate of 2.73; in 1934 there were 1,222 deaths a a 
rate of 2.933; and in 1935 there were 1 24e deaths, a rate of 2.93, Statistics 
for 1936 indicate that 1,342 fatalities occurred, a fatality rate of 2.73, 
the lowest coal-mining fatality rete on record; tentative fizures for 1937 
show that there were 1,412 fatalities, a rate of 2.85, and tentative figures 
for 1938 show 1,128 fatalities, arate of 2.9e. 


If the 5.89 fatality rate for the 5-yeer period 1906-1910 had contimed 
to the first of Janucry 1929, the number of fatalities in the coal mines of 
the United States would have been almost 29,000 sreater than they actually 
vere; hence, during the 23-year life of the Bureau of Mines the coal-mine 
fatality rate has been reduced enough to indicate an avernge annual saving 
of life of more then 1,090 persons; similar figures as to prevention of 
ionfatal accidents are not available, but it is estimated that about 50 non- 
‘atal accidents occur to one fatality, hence it is probable that about 
0,000 nonfatal accidents elso have been prevented annually. If the cost to 
che operetor of a life is put into dollers and cents and a relatively low 
mount, such as $5,000, is taken as the "value" of life, it will be seen 
readily that, irrespective of ethical or humaniterian considerations (and 
1ot considering nonfatal accidents), the annual saving of somewnat more than 
.,000 lives may be considered as "worth" more than $5,000,000, or almost 
‘hree times tne total amount being expended by the Bureau of Mines during 
ihe present fiscal year and nearly double the entire expenditure of the 
ureau for any year of its existence. If, in adcition, it is conceded that 
is many as 50,000 nonfatal accidents per vear have been prevented (and the 
ssumption is by no means unreasonable) end the "cost" to the operator in 
‘ompensation, hospitalization, etc., of a nonfatal accident is placed at 
100 (some outhorities estimate it at $300), it will be seen that at least 
m additional $5,000,090 annually has been saved to the coal industry through 
he safer operation of the past 2&8 years. 


The benefits to workers in and around coal mines due to this greater 
afety of operation ere much more impressive than are those to the mine 
perator. Preventing the death of 29,000 coal—mine workers in the past 28 
ears obviously has avoided a vast amount of suffering, nain, and misery of 
arious kinds to the families who would have been bereft of their loved ones. 
oreover, the prevention of 50,000 or more nonfatal accidents annually for 
8 years certainly has saved the miners, their families, and the community a 
arze amount of pain, inconvenience, misery, and other lossas. 
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The financial losses that the workers have avoiced through this ereste 
safety in coel-mine operation are in themselves very great. The averaze ar 
of the coal-mine worker who is killed is about 35 years, whereas under nr:! 
conditions he should have a future active working period of at least 2 
years more. In normal times he should earn at least $1,000 annually; here, 
in his 20 years of active life expectancy he would receive approxinately 
$20,000 for his services. The saving of the life of about 29,000 coal-niz 
workers in the past 28 years through lowering the death rate in coal nintz 
has therefore prevented a financial loss to tnem of at least $580,000,00: 
and this does not account for the financial losses to workers avoided thr: 
elimination of large numbers of nonfatal accidents. Hence, for the past % 
years an annual saving of approximately $21,000,000 has been sade to coal- 
mine workers in the prevention of fatalities; $21,000,000 is far nore thi 
the total expenditures on safety work made by the Bureau of Mines since its 
establishment in 1910, therefore coal-mine workers unquestionably are reztir; 
annual dividends of several hundred (probably several thousand) percent 
the expenditures of the Federal Government in the promotion of safety in 
coal mining. 


Table 1 on "Fatalities and Fatality Rates Per Million Tons of Coal 
Mined" for 1906 to 1938, inclusive, shows impressively the gradual and feitl 
constant decline in the number of fatalities as well as in the fatality re 
dn the coal mines of the United States. It will be noted that in 193} tha 

were but 1,064 fatalities in the coal mines of the United States, the 
smallest umber in the period covered by the table for 1906-1938, inclusive 
It will also be noted that the lowest fatality rate in this period (2.73 
fatalities per million tons produced) was established in 1936, and in th 
year the tonnage was 491,132,762; the number of fatalities that year (1,32 
ig materially lower than the 2,821 fatalities in 19510, when essentially te 
same amount of coal was produced (501,596,378 tons), shoring very impressi*® 
_ ly the much safer operation of our coal mines in recent years as compere 
with 1910, when the Bureau of Mines started its accident-prevention erussie. 
_ The table also shows that not only the number of coal-mine fatalities but 
also the coal mining-fatality rate have been far lower every year since 133. 
than elther was in any year previous to 1930, thereby indicating stromsly 
that the progress in coal-mine safety is not merely temporary but is defir-<: 
and permanently established, with the probability of achievement of eve 
great improvement in the future. 
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TABLE 1. - Fatalities and fatality rates per 


million tons of coal mined 
1906- E irclusive 


Number of fatalities Deaths 
(anthracite plus per million tons 
of coal | 


Tonnasce 
(anthracite plus .~ ~ 
bituminous) _ 


405,955,888 | 
477,892,536 
409 , 309,857 
460,807,263 
501,596, 378 
496,371,126 
534,466,530. 
570,048 ,125 
513,525,477 
531,619,437 
0,095,475 
651,402, 374 
678,211,904 
65355 95e eo 
658,264,932 
506, 395,401 
476,951,121 
657,903,671 
571,613,400 
551,869,890 
657,604,437 
597,853,916 
576,093,039 
608,415, 788 
536,911,136 
ih1'750;978 
359,565,093 
383,171,877 
416,530, 313 
Hel. 632,005 
491,138,762 
1/454 200,000 
1/385, 700,000 


1/ Tentative, as estimated Jan. 4, 1939, by W. W. Adams, Em- 
pic,yment Statistics Section, Bureau of Hines. These 
ficures are likely to vary but slightly from the final 
figures, which will not be evailable for several months. 
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RESULTS OF THE BUREAU'S SAFETY ACTIVITIES IN METAL MINES AND QUARRYING 


The foregoing detailed facts about coal mining are more or less similar 
| those relative to safety conditions that obtain in the other phases of 
@ mining and allied industries, including metal mines, nonmetellic mineral 
nes, the petroleum industry, etc., all of which still have a relatively 
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high rete of accident occurrence, though much progress kas been made in the 
past 5 or 6 years even though the rates for 1937 and 1938 are likely to te 
hicher than those of 1937 to 1936. 


Table 2, “Accident Rates in Coal and Metal Mines and: Quarries in the 
United States, 1911-38, Inclusive", gives in compact assembled form the sior; 
of the great drop in the accident rate in all kinds of mining end querryiz 
since 1911, the first yeer efter the Bureau of Mines came into existence. 
The coal-mining rate has been discussed in connection with the previous 
tabuletion on coal mining alone. The tabulation of interesting safety de‘: 
on coal and metal mining and quarrying is more than ordinarily interestin; i: 
showing that while there was a more or less gradual decline in accidert 
rates in these three branches of the mineral industry year by year, fron 
1910 to date, the real "breek"t to relatively low rates of accident occurrer 
in ell three began in 1930 or 1931 and attained its greatest impetus in cre 
mining ‘in 1933. 


The rates given in table 2 are on a tonnage fatality basis for coal 
mining, because nonfatal-accident data for coal mines of tne United States 
were unavailable until 1930. It is entirely probable, also, that the nonfe:- 
accident data in metal mining end ouarrying were far from inclusive in tz 
early years covered by the tabulation, and there is good reason to believe 
that if accidents of all kinds, fatal as well as nonfatal (but especially 
nonfatal), were reported as fully in the period 1911 to 1920 for metal 
mining and quarrying as they: now ere, the accident rates would have bees 
shown as much higher than those given in the tabulations and, by compariso:, 
the present rates for those industries would show much better than they x07 
do. This is substantiated by the fact that the metal~mining fatality rate 
in the 5-year period 1911-15 was 4.01, in 1916-20 it was 3.70, and it fell © 
3.22 in 1921-25, to 3.02 in 1926~30, end to 2.51 in 1931-35, so that the 
fatality rate decrease in metal mining has been almost as zreat as in coal 
mining. | 
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TABLE 2, — Accident rates in coal and metal mines and quarries, 
in the United States, 1911-38, inclusive 


Number killed and 
injured in quarries 
per thousand 300- 


Number killed and 
injured in metal 
mines per thousand 


Coal nining- 
fatality rate 


Year 


per million 300-day. workers day workers. 
tons produced (calculated (calculated 
OTS wesw saveaiare 91.58 
016220" escuatadie wee 162.39 
weraze 1°11-20, 
inclusive ....e. 123.84 
221625, inclusive 175.22 
926-30, inclusive 140.77 
O51 3). -peaeoa ca 95.74 
Oo. weemeeeuaeails 3.83 162.15 
Se ae ee eer 3.73 164.55 
O28 iiaie owt aeecets 3.78 131.41 
O20! ek em alos eee dnes 3.59 129.79 
O50. ewsebeecewens 3.64 109.76 
OOly Saeataecurews 3.31 106.04 
O50 elweweewaaee 3.36 97-33 
OD 5 wie aan aaa 2.78 97-59 
eee ee 2.9 91.18 
159) ae baw seen 2.925 86.23 
Cicer er 2.73 92.32 
DS wecawaih einen 1/2 85 95.12 
oe ee 1/2,92 (2/) 
Tentative. 


/ Not available. ; 
CONCLUSIONS 


Unquestionably, mucn prozress has been made in eliminating health and 
fety hazards in the mincral industries since the Bureau of Mines was 
stablished in 1910, and there is absolutely no doubt that a considerable 
iount of the improvement is due to the fact that the Federal Bureau of 
nes, through its numerous health and safety activities, acted as what 
geht be termed a "sparkplug" in keeping safety to the front. There is also 
’ guestion that much remains to be done before our mines can be considered 
; being operated with anything like the degrees of safety that can and should 
: reached. Unquestionably, mine-accident occurrence can be reduced at least 
) percent (possibly as much as 75 percent) below what it now is, and this 
m be accomplished readily if the various interested agencies - the mine 
erators, the workers, the State inspection departments, tne safety workers 
’ the Federal Bureeu of Mines, and others engaged in mine-safety work - 
operate as they can and should to make mining a relatively safe occupation. 
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